The New Keynesian Phillips Curve (NKPC) model of inflation dynamics based on forward-looking expectations is of great theoretical significance in monetary policy analysis.
Introduction
Recent empirical studies of the New Keynesian Phillips Curve (NKPC) have found very different results as to the extent of forward-versus backward-looking behavior. For example, Gali and Gertler (1999) , Sborndone (2002; , and Gali, Gertler, and Lopez-Salido (2005) find a predominant role for future expected inflation, while Moore (1995), Fuhrer (1997) , Rudebusch (2002) , Linde (2005) , Roberts (2005) , and Rudd and Whelan (2005) find the backward-looking component to be more important. Resolving this issue is, nonetheless, crucial for understanding the driving process for inflation, namely whether it is driven only by the expected discounted sum of current and future values of the output gap (as advocated by Gali and Gertler 1999) , or whether lagged inflation also pressures inflation (as in Fuhrer 1997) . More importantly, different inflation behaviors can lead to strikingly distinct results in assessing monetary policy and hence may render very different policy recommendations. For example, Ball (1999) and Svensson (1999b) find that nominal income growth targeting is destabilizing in a backward-looking model, whereas McCallum (1999) and McCallum and Nelson (1999) draw the opposite conclusion using a forward-looking model. Despite the burgeoning number of studies on the NKPC, little attention has been given to potential structural changes in the relationship. In particular, over the long span of the post-1960s, both monetary policy and the economic performance in the U.S. have experienced considerable changes. The impact of these is illustrated in Figure 1 , which depicts the evolution of the quarterly U.S. GDP deflator inflation (at an annualized rate) and the U.S. monetary policy instrument, the Federal Funds Rate (FFR), over 1960Q1-2005Q4. This shows a progressive rise in inflation rose from 1970 to the beginning of the 1980s and the subsequent decline. The FFR exhibits similar patterns, reflecting the responses of monetary policy to inflation. Indeed, in a forward-looking monetary policy framework, Clarida, Gali, and Gertler (2000) formally document that the response of the FFR to inflation (and the output gap) differs under the Federal Reserve chairmanships of Paul Volcker and Alan Greenspan compared with the pre-Volcker era.
Because the NKPC is an important ingredient in monetary policy analysis (e.g. Clarida, Gali, and Gertler 1999) , it is plausible that shifts in monetary policy regimes and changes in the transmission of monetary policy could induce structural shifts in the NKPC. A growing literature in the univariate context, including Alogoskoufis and Smith (1991) , Taylor (2000) , Cogley and Sargent (2001) , Willis (2003) , Levin and Piger (2004) , and Zhang (2006) , points to a significant reduction in inflation persistence since the early 1980s. Such a decline in persistence may influence firms' pricing behavior (Taylor, 2000) and in turn affect the short-run dynamics of the aggregate supply curve.
The purpose of this paper is to characterize the nature of possible structural changes in the NKPC over time. In doing so, our analysis focuses on NKPC estimates that use observed inflation survey data to measure inflation expectations. By using a range of inflation forecast series (the Survey of Professional Forecasters, the Michigan Survey and the Greenbook forecasts), we aim to capture peoples' responses to economic performance and hence to more accurately measure inflation expectations than approaches explicitly based on rational expectations; see also Roberts (1995) . Our approach is supported by recent studies that present evidence in favor of using observed inflation forecasts as measures of inflation expectations in monetary policy analysis (Croushore, 1993) . Nevertheless, we also check the robustness of our results by employing a rational expectations approach.
To preview our results, we find that forward-looking behavior plays a smaller role during the high and volatile inflation regime of the 1970s than over recent decades.
Therefore, a predominant role for inflation expectations, with corresponding empirical support for sticky prices models, applies only for the most recent period of moderate inflation and low inflation persistence. The role of structural breaks is further emphasized by our finding (when survey inflation expectations are used) that the intercept of the NKPC experiences an additional break around 2001. This paper is organized as follows. Section 2 discusses the relevant literature, focusing on the debate concerning forward-versus backward-looking behavior in the NKPC. Section 3 outlines the economic model and the econometric structural break tests methodology used.
In section 4 we document the timing and nature of structural changes in the NKPC, employing observed inflation forecasts and using a dynamic model that is free from serial correlation, while Section 5 checks the robustness of these results to the use of the more common "stylized" NKPC model and to employing a rational inflation expectations approximation. Section 6 then discusses the implications of our empirical findings and section 7 provides concluding remarks.
Literature Review
Recent theoretical contributions by Fuhrer and Moore (1995) , Roberts (1995) , Fuhrer (1997) , Yun (1996) , Goodfriend and King (1997) , Clarida et al. (1999) , Gali and Gertler (1999) , Jensen (2002) , Mankiw and Reis (2002) , Woodford (2003) π . In particular, Gali and Gertler (1999) elegantly propose that core inflation in the micro-founded NKPC is given by 
where 1 t t E π + denotes expected inflation for period t+1 given information available up to period t. Combining (1) with (2), the "New" Keynesian short-run aggregate supply curve is 1 1 , 0 1, 0 1, and 0.
In addition, recent literature of inflation targeting, notably Svensson (1999a; 1999b; , suggests a more general specification for core inflation 
in which lagged inflation also drives inflation.
Given the crucial role of f α and b α , it is not surprising that these parameters have attracted increasing attention in recent literature. For example, Ball (1993; 1994) and Fuhrer (1997) suggests that the NKPC with a large value of f α is at odds with the costly disinflation experience in the U.S. On the other hand, Jensen (2002) , Rudebusch (2002) , Walsh (2003b) , Svensson and Woodford (2003; 2004) , McCallum and Nelson (2004; , and Svensson (2005) all suggest that a good monetary policy targeting rule under one set of parameter values can be a dismal one under alternative values of the forward-and backward-looking parameters. As discussed in Roberts (2005) , by employing a monetary policy analysis framework incorporating a purely forward-looking NKPC, Rotemberg and Woodford (1997) find that an optimized monetary policy rule should maintain a high degree of interest rate smoothing in conjunction with a small response to the output gap. In contrast, Levin, Wieland and Williams (1999) show that in a Phillips curve model with a dominant role for inflation inertia, the optimized policy rule ought to have a moderate interest rate smoothing but a large response to the output gap.
Consequently, recent literature, including Rudebusch (2002) and Walsh (2003a) , emphasizes the importance of empirical evidence on the forward-and backward-looking components in the NKPC. There is, however, also a considerable debate in relation to this empirical evidence. In particular, Gali and Gertler (1999) and Gali et al. (2005) employ Generalized Method of Moments (GMM) in conjunction with rational expectations to estimate (3) with unit labor cost as the measure of marginal cost, and conclude that inflation inertia is much less important than suggested by Fuhrer and Moore (1995) and Fuhrer (1997) over the period since 1960. Sbordone (2002 Sbordone ( , 2005 estimates a closed form solution of the NKPC and derives results consistent with Gali and Gertler (1999) , apparently confirming the dominant role of forward-looking behavior in the NKPC. Rudd and Whelan (2005) , however, question these findings. They argue that the small lagged inflation coefficient obtained by Gali and Gertler (1999) is induced by an omitted variable problem in conjunction with the use of instrumental variables (IV). By estimating an alternative closed form inflation equation, Rudd and Whelan (2005) find the backwardrather than the forward-looking behavior predominates in inflation dynamics. Earlier work by Moore (1995), Fuhrer (1997) , as well as recent empirical studies of Rudebusch (2002) , Fuhrer (2002, 2003) , Adam and Padula (2003) , Fuhrer and Olivei (2004) Perhaps more importantly, monetary policy influences inflation through a policy transmission mechanism, and hence any shift in the conduct of monetary policy may affect inflation dynamics. Indeed, Clarida et al. (2000) show that the systematic change in monetary policy at the end of the 1970s led to a low and less volatile inflation regime. Brainard and Perry (2000) also propose that different monetary policy reactions in the U.S.
since the 1960s may induce shifts in price adjustment equations. In addition, Taylor (2000) suggests that the reduction of firms' pricing power over the most recent two decades is positively correlated with the (low) level of inflation, indicating the interaction between monetary policy and short-run inflation dynamics. The results in Taylor (2000) also imply that the structural change of the U.S. economy discussed by Willis (2003) may be correlated with shifts in monetary policy.
By investigating the structural stability of the NKPC, the aim of this paper is to provide a better understanding of inflation dynamics and further insight into the ongoing debate on sticky inflation and sticky prices models in relation to the US. In doing so, we extend the small group of papers that estimate the NKPC using observed inflation forecasts (including Roberts 1995, Adam and Padula 2003) to consider the possibility of structural breaks occurring at one or more unknown time points.
Methodology
Here we first discuss the form of the NKPC model employed in our empirical analysis, before considering the econometric methodology of the structural break tests.
The Economic Model
The NKPC model can be derived from an economic environment similar to that of Calvo (1983) , in which firms are assumed to revise their prices in any given period with a fixed probability 1 -θ. Following Gali and Gertler (1999) , we assume both "forward-" and "backward-looking" firms co-exist in proportions (1 ω − ) and ω respectively. Gali and Gertler (1999) further assume that the backward-looking firms adjust their price using
where B t p denotes the (log) price set by backward-looking firms, and * t p is the new price set in period t. Nonetheless, quarterly inflation is relatively noisy, so that backward-looking agents may consider a weighted average of past inflation rather than the stylized single lag in (6), so that
where
is a polynomial in the lag operator with (1) 1 ρ = .
For quarterly models, q = 4 appears reasonable and allows the possibility that firms look back up to a year.
Using (7) in conjunction with the usual assumptions in Calvo's (1983) 
where the constant term c 0 reflects the steady-state inflation rate and η t captures random factors which also affect inflation, such as supply shocks. Notice that the representation in (8) summarises the impact of past levels of inflation on current inflation through the single coefficient b α , which facilitates later structural change tests 2 .
As shown in Zhang, Osborn and Kim (2006) , (8) 
Econometric Methodology
As already noted, shifts in monetary policy are well documented in the postwar period. For instance, 1979Q3 is the start of the Volcker-Greenspan era during which monetary policy differed significantly from the previous regime; see Clarida et al. (2000) . While the link between monetary policy and inflation makes it plausible that such changes may lead to structural breaks in the parameters of the NKPC, any such effect and its timing depends on the behavior of economic agents. Since the dates of potential change points in the NKPC are therefore unknown, we perform break tests using the methodology developed by Andrews (1993) and Andrews and Ploberger (1994) , taking into account the possibility of multiple breaks through the Perron (1998, 2003) repartition procedure.
Prior to examining these tests, several econometric issues should be noted. First, inflation forecasts may be influenced by information relating to the current period. For example, the forecasts from the Survey of Professional Forecasters (SPF) are generally obtained in the middle of the quarter and hence are likely to be correlated with the supply shocks represented by η in (8). In addition, y t is also likely to be correlated with the contemporaneous noise, since demand shocks may influence both variables. More importantly, as will be evident in the empirical estimation, Durbin-Wu-Hausman specification tests indicate that in most cases OLS is not consistent because the null hypothesis that E t π t+1 and y t can be treated as exogenous is rejected at conventional levels of significance. Therefore, we use IV, or more generally the Generalized Method of Moments (GMM) estimator.
The baseline IV set used in estimating (8) consists of two lags of each of inflation expectations, the output gap, unemployment rate, growth rate of money aggregate (M2), and the short-term interest rate. Since the NKPC in (8) is generally free of significant serial correlation in empirical estimations, lagged inflation values on the right-hand-side of (8) are used as instruments for themselves. In addition, the baseline estimations are verified through the IV serial correlation test (Davidson and MacKinnon, 1993, and Godfrey, 1994 ), Hansen's (1982) J-test for overidentifying restrictions, and the Stock and Yogo (2003) generalized
Based on the preceding design, we carry out formal unknown structural break tests.
Specifically, write the NKPC model in vector notation as
where Y consists of observations on inflation, π t , and the matrix of explanatory variables in (8) Denoting observations relating to the first subsample by the superscript s1, the IV estimate for β 2 over s1 is given by 
, Z denotes the matrix of observations for the instrumental variables and P is the projection matrix for the observations indicated, for
The IV estimator for the second subsample s2 is defined analogously to (11). In addition, the heteroscedasticity consistent (HCCME) covariance matrix estimates for β 2 over the separate subsamples are computed by 
The Andrews-Ploberger Sup-Wald statistic for testing a break at an unknown point is then computed as the maximum value of Wald-statistic in (13) 
are also reported, as Hansen (2000) suggests these may be preferred in dynamic models in the presence of structural changes in marginal distributions 3 . Note that, in the context of the stylized NKPC model (9), these statistics are implemented with the Newey-West (fixed bandwidth) HAC matrix using the Bartlett kernel, in order to account for serial correlation that may be present in this case. We apply Sup-Wald and ExpWald, with asymptotic p-values computed using the method of Hansen (1997) .
In order to capture possible multiple breaks, we sequentially apply the structural breaks tests to subsamples and perform the refined (repartition) procedure suggested by Perron (1998, 2003 
Analysis Using Observed Inflation Forecasts

The Data
Empirical NKPC investigations involve series for inflation, π t , inflation expectations, E t π t+1 , and a measure of the output gap y t . To evaluate structural changes in the context of a standard measure of inflation and to facilitate comparisons with the literature, we measure inflation by the annualized quarterly growth rate of the GDP deflator (that is 400 times the first difference of the log GDP deflator). The output gap is obtained from the estimates of real potential GDP published by the Congressional Budget Office.
We employ four different inflation forecasts in the analysis of this section, namely the one-quarter and one-year ahead median forecasts from the SPF (denoted SPF1Q and SPF1Y respectively), the Greenbook one-quarter-ahead forecasts (Greenbook), and one-year-ahead general price inflation forecasts from the Michigan survey (Michigan) 6 . With the exception of the Michigan forecasts, all specifically relate to GDP inflation 7 . Figure 2 plots the four inflation forecasts, where the data are lined up according to the quarter in which the forecasts are collected. This figure suggests similar general patterns amongst these survey data series, although (not surprisingly) there are some differences in detail.
As the SPF data is based on professional forecasters, the Greenbook forecasts are (Rudebusch, 2002) and hence the Michigan data (mean values) employed here starts from 1968Q3 as in Rudebusch (2002) . 7 For the SPF data, before 1992Q1, the forecasts correspond to GNP deflator inflation. 8 The searching intervals for these tests corresponding to the different inflation forecasts vary slightly, but are mostly from the mid-1970s to the mid-1990s.
Structural Break Test Results
null hypothesis of no structural change, while the column labeled Date reports the estimated break date corresponding to the Sup-Wald statistic.
As can be seen from the whole sample results in With the exception of results using Greenbook forecasts, all other cases in Table 1 indicate Table 3 reports GMM estimates of the NKPC model (8) In summary, the estimates of α f and α b in Table 3 suggest that the backward-looking behavior is strong over 1968-1981, while the outlook for inflation plays a much more important role after 1981. The next section assesses the robustness of these findings. 15 The null hypothesis of the convex restriction in general cannot be rejected at conventional levels of significance.
Subsample Estimates
Robustness Analysis
The robustness of our results in Section 4 is checked in two ways, firstly by using the stylized NKPC model (9) in conjunction with observed inflation forecast series and secondly by applying a rational expectations approximation in the context of the more general dynamic specification of (8).
Evidence from the Stylized Model
As discussed in Zhang et al. (2006) , empirical estimations for the stylized formulation of the NKPC (9) generally manifest serial correlation, which invalidates lagged values of inflation as instruments. Therefore, we employ a baseline IV set for the stylized NKPC, which includes two lags of each of survey inflation, the output gap, unemployment rate, and short term interest rate while it does not incorporate lagged inflation.
As in section 4.2, we implement the Andrews-Ploberger structural break tests and the results (not reported here) suggest that in general, the pattern and timing of the structural breaks in (9) It is worth noting that in the estimations for the stylized NKPC model, the IV serial correlation test (up to order four) often rejects the null hypothesis of no serial correlation for the post-1981 subsample. Thus the standard errors reported in Table 4 are Newey-West HAC-robust. For the IV choice, the overidentifying restrictions tests indicate the null hypothesis of valid moment conditions cannot be rejected at conventional levels. However, the Stock and Yogo's (2003) weak IV statistic suggests that the instruments here are much less strong than the baseline IV set for model (8), which is unsurprising since lagged inflation is not included here 17 .
Therefore, the analysis of the stylized model using survey inflation forecasts reinforces the conclusion that backward-looking behavior is quantitatively more important over the pre-1981 period while forward-looking behavior plays a more dominant role over the post-1981 era. Moreover, we also find a significant intercept break in 2001 for the stylized formulation of the NKPC.
Rational Expectations Approximation
Rather than using observed inflation forecasts, it is more common to examine the NKPC using a rational expectations approximation, as in Gali and Gertler (1999) or Gali et al. (2005) . These authors propose that this model should be estimated using real marginal cost rather than an output gap variable and argue that lagged inflation quantitatively plays a negligible role while future inflation is predominant. Here we investigate the structural stability of the NKPC under a similar setup to that in Gali and Gertler (1999) and Gali et al. (2005) . However, our analysis is based on the model in the form of (8), which mitigates concerns about serial correlation and hence the validity of lagged inflation as instruments.
For GMM estimation and the structural break analysis, we initially employ the same IV sets as in Gali and Gertler (1999) and Gali et al. (2005) , denoted by GG-1999IV and GGL-2005IV respectively 18 . The projections of actual future inflation on the corresponding IV set are used to measure inflation expectations, which gives rise to exactly the same coefficient estimates as obtained when E t π t+1 is replaced by π t+1 in (8). However, as discussed in Zhang et al. (2006) , this renders more accurate inference than treating π t+1 itself as the 17 Although the estimations over pre-1981 in Table 4 appear serially uncorrelated, serially correlation presents if lagged inflation is incorporated in the baseline IV set. Therefore, we do not include lagged inflation in the IV for the stylized model. 18 GG-1999IV includes four lags of each of the following variables: inflation, output gap, labor income share, wage inflation, commodity price inflation, and long-short interest rate spread; GGL-2005IV includes four lags of inflation, and two lags of labor income share, output gap, and wage inflation.
inflation expectation 19 . In addition, since Gali and Gertler (1999) emphasize the importance of labor income share of the non-farm business sector as the real driving variable, we also provide empirical results using the labor income share (denoted NFB-LS) in addition to those with the output gap.
Panel A of Table 5 reports results of the Andrews-Ploberger structural break tests using the two sets of instruments, in conjunction with CBOGAP and the labor income share, and using the central 50% of the sample as the search interval 20 . In most cases, there is strong evidence of a structural break in α f and α b in 1981, in particular for regressions estimated using GGL-2005IV. Structural break tests over subsamples separated by the 1981 break do not, however, provide statistical evidence of further breaks. Further, Table 5 provides little evidence of a break in the intercept in 1981. However, it should also be noted that under the rational expectations approximation, the IV sets in both Gali and Gertler (1999) and Gali et al. (2005) the estimate on lagged inflation in the pre-1981 regression using the labor income share is effectively equal to that on future inflation, which indicates that Gali and Gertler's (1999) proposal that inflation inertia plays a negligible role in the NKPC with labor share may not be applicable during this period.
Although GGL-2005IV produces different estimates for the key coefficients and the estimates of α f are larger than α b pre-1981, the general pattern of the changes in the forwardand backward-looking behaviors is similar to that based on GG-1999IV. For instance, using the labor income share, the point estimate for α f is 0.57 before 1981 but increases to above 1.0 during the post-1981 era. On the other hand, the coefficient estimate for backward-looking behavior drops from 0.43 to a small (negative) value.
Our analysis of the structural stability of the NKPC under a rational expectations assumption does not extend to the stylized model, because the model generally suffers from autocorrelation and this invalidates the instrument sets GG-1999IV and GGL-2005IV, as both include lagged inflation.
Discussion of the Empirical Results
The Structural Change in 1981
The current study provides empirical evidence of structural changes in the importance of inflation inertia and inflation expectations in the NKPC relationship around 1981. This finding has several important implications.
First, our empirical results suggest that models of price stickiness and inflation stickiness should be distinguished over different regimes. It follows that the evaluation of different monetary policy rules should consider sample periods relevant to the specific rules.
For instance, Ball (1999) employs the Phillips curve of inflation stickiness in conjunction with the simple dynamic aggregate demand equation The empirical findings in the current study suggest that Ball's (1999) analysis and policy recommendation may be applicable to the high and volatile inflation regime of 1968-1981 while the proposal of McCallum (1999) and McCallum and Nelson (1999) appears more appealing over the most recent two decades since the empirical results show that forward-looking behavior has been more dominant after 1981.
In addition, the finding of structural change in the forward-and backward-looking behaviors of inflation in 1981 also lends some insight on the optimization-based monetary policy rule analysis as in Rotemberg and Woodford (1997) and Levin et al. (1999) , who find opposite results for an optimized policy rule under different degrees of forward-and backward-looking behaviors in the NKPC.
Moreover, our results indicate that forward-and backward-looking behavior in the NKPC may be closely related to the degree of inflation persistence, since the timing of the breaks identified in this paper are in line with changes in inflation persistence documented in
Taylor (2000), Willis (2003) , and Zhang (2006) . This may imply that during highly persistent inflation periods, past inflation contains more relevant information for firms' pricing behavior than the future prospects for the economy. From this perspective, the finding here is also in agreement with Erceg and Levin (2003) 1987Q4-1999Q4. Although Fuhrer (1997 is not able to reject the null hypothesis that inflation dynamics over 1979-1994 are purely backward-looking at conventional levels of significance, his coefficient estimates suggest greater weight on forward-looking behavior over this period than when the sample commences in 1966.
Intercept Break in 2001
A novel finding in the current study is the structural change in the constant term These changes of monetary policy in the early 2000s may affect the aggregate supply curve through the associated policy transmission mechanism, and hence induce a structural shift in the NKPC. Indeed, as noted in Section 2 and seen in (4), the inflation target directly enters the intercept of the NKPC. If agents perceive that monetary policy has changed (albeit temporarily) such that the Fed had a higher implicit inflation target in the early 2000s than in the 1990s, then a higher level of inflation will result, which is compatible with the increase in the intercept found in Tables 3 and 4 .
Conclusions
The specification of the New Keynesian Phillips Curve with both inflation expectation and inflation inertia has recently provoked a fierce debate as to the degree of forward-and backward-looking behaviors, with little consensus after years of investigation. Given the profound variations in US inflation performance over the past half decade, however, it is plausible that the relevant importance of the forward-and backward-looking behaviors may have changed over time. Therefore, this paper is designed to investigate the nature of structural stability in short-run inflation dynamics over 1968-2005. The paper presents statistical evidence of a structural change in this relationship around 1981 and shows that the forward-looking behavior emphasized by Gali and Gertler (1999) and Gali et al. (2005) appears to play a relatively small role in inflation dynamics over the 1968-1981 period while this behavior becomes more dominant after 1981, and the converse phenomenon applies to the backward-looking behavior which is stressed by Moore (1995), Fuhrer (1997) , Estrella and Fuhrer (2002; , and Rudd and Whelan (2005) . The finding here is consistent with recent research of Ireland (2004) and Bindelli (2005) , while to some extent lends more insights into the ongoing debate on the importance of backward-and forward-looking behaviors in the NKPC literature.
We argue that changes in the monetary policy rule, as documented in Clarida et al. 
Next, following Woodford (2003, ch. 3), the pricing behaviour of the forward-looking firms can be written as
where β denotes a subjective discount factor, ζ is introduced by the procedure of log-linearization (see Woodford for a discussion of economic implications of ζ ) , and t y is real output gap.
Iterating ( (1 ) ψ θ ωθβ ω θ θβρ
Reparametrizing (A6) and taking account of a stochastic error yields the NKPC model (8), which is used for empirical estimation in the paper. The IV set is the baseline IV set Z (see Table 1 ) and Zd (that is, Z multiplied by the dummy variable). All denotes the p-value for a joint significance test for the coefficients on all dummy variables. Stock and Yogo's (2003) weak IV test (as a rule of thumb, a statistic larger than 4.66 can be deemed an indication of strong IV at the 5% level and 30% bias of OLS over IV estimator), and Durbin-Wu-Hausman test (with the null of consistency of the OLS estimator; HCCME robust), respectively. In the lower panel, IV set includes the baseline IV plus d t . Notes: Lag order is four in all cases, with the equation estimated given by (8). The searching interval for the break tests in Panel A is the central 50% of each sample. Inflation expectations are projections of realized future inflation on the IV sets. NFB-LS denotes labor income share of non-farm business sector. GG-1999IV indicates that the instrumental variables used are those of Gali and Gertler (1999) , namely four lags of each of inflation, output gap, labor income share, wage inflation, commodity price inflation, and long-short interest rate spread; GGL-2005IV indicates that the IV used are those of Gali et al. (2005) , namely two lags of each of labor income share, output gap, wage inflation, and four lags of inflation. HCCME standard errors are reported in parentheses. p-auto and p-over refer to p-values of IV serial correlation test (up to order four) and Hansen's (1982) J-test, respectively.
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